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Medical use 



Background of the inventioii 

5 The present invention provides compounds which are useful for treating diseases that 
are related to an abnormal loss of cells. 

Traumatie» asphyxial, hypoxic, ischemic, toxic, infectious, degenerative or metabolic 
insults to ihe central nervous system (CNS) often result in damages to several different 
10 cell types- Thus, damages to the brain by trauma, asphyxia, toxins, ischemia or 
infections fi:equentiy cause neurological and cognitive deficits. 

Perhaps the most severe form of neurodegeneration is that seen after stroke. This form 
of cerebral ischemia results in the death of neurons, as well as glial cells and vascular 
15 elements of the brain. Quite often a stooke results in paralysis, memory loss, and an 
inability to conmnmicate* 

Another form of cerebral ischemia that can be quite devastating to important groups of 
selectively vulnerable neurons, is global ischemia. Global cerebral ischemia is 
20 commonly seen in victims of cardiac arrest during the period of time tiie heart is 

undergoing filmllation. Neuronal death fiom global ischemia is a common occurrence 
in heart attack victims that undergo cardiac arrest and cardiac arrest is a common 
occuxrenoe in heart attack patients. 

25 Parkinson, 's disease is a movement disorder in which symptomatology is defined by 
three cardinal symptoms; tremor at rest, rigidity and akinesia (Fahn, 1989). The 
disease often causes loss of specific populations of cells and is in particiilar associated 
with the specific loss of dopaminergic neurons in the Substantia nigra. The course of 
tiie disease is a progressive one. For a long time, anticholinergic drugs were the only 

30 effective treatment of parkinsonian symptoms. The beneficial effect of L-3,4- 

dihydrpphenylalanme (L-DOPA) tiierapy has increased patient^s life expectancy to a 




significant degree. However, the advanced stage of the disease is dominated by the 
conq>lications of L-DOPA therapy and lack of L-DOPA lesponsiveness. A limiting 
factor in PD therapy is the psychotic potential of many anti-parkinsonian drugs. 



S Amyotrophic lateral sclerosis, (ALS), is a chronic progressive degenerative disorder, 
which, in its classical form, i^ears sporadically. The most prominent pathological 
change in ALS patients is a loss of large motoreimms in Ihe motor cortex, brain stem 
and spinal conL In motoreuron disease, (e.g. ALS), a degeneration of the central 
pyramidal, the peripheral motor system or both is the reason for fhe clinical picture. 

10 

Another illustration of a degenerative disorder caused by selective loss of a specialized 
type of neurons is Alzheimer's disease, (AD), which is associated with loss of 
cholinergic neurons. Cognitive decline is the essential clinical criteria for AD 
manifested by memory loss, disorientation and the conconutant loss of enjoyment of 
1 S life associated therewith. Only after deatti can the diagnosis be confirmed 

pathologically by the presence of numerous amyloid and neuritic plaques in the brain. 



Similarly, multiple sclerosis, (MS), is .associated with loss of myelin and 
oligodendrocytes* Additionally, there are many other instances in which CNS injuries 
20 or diseases can cause damage to oligodendroglia, astroglia, or neuronal cells. 

At present, the pharmacological therapy of neurodegenerative disorders is limited to 
symptomatic treatments that do not alter the course of the underlying disease. 

: 25 Meanwhile, because of the current dissatisfaction with the currently marketed 

• ^ treatments for the above-described indications within the affected population^ the need 

/ * ' * continues for safer and better treatments which will either slow the process of 

' ' . neurodegeneration associated with complications or conditions such as focal or global 

— . ischemia, ALS, Alzheimer's and Parkinson's disease or even prevent such 

. * . : 30 neurodegeneration altogether. 




Gastric Inhibitory polypeptide (GIP) is an insuliiiottopliic peptide naturally occurring 
in human neuroendocrine celb of the smaU intestine (Bnchan A., Polak J., CapeUa C, 
Solcia E. and Pearse A., Ifistochemistry 56: 37-44 (1978)). Its primary function is as 
an inctetin, mediating postprandial insulin release fipom pancreas (Pederson R., 
5 Schubert H. mi Brown J., Diabetes 24: 1050-1056 (1975)); Pederson R, and Brovm J., 
Endocrinology 99: 780-785 (1976)). 

GIP is a 42 amino acid polypeptide chemically related and showing a stroctuial 
homology to other members of the secretin-glucagon family of gastrointestinal 
10 regulatory polypeptides, including secretin, glucagon, glucagon-like peptide 1 and 2 
(GLP 1 and 2), vasoactive intestinal polypeptide (VIP), peptide histidine isoleucine 
(PHI), growfli hormone releasing hormone (GHRH) and pituitary adenylyl cyclase- 
activating polypeptide (PACAP) (Tseng C, Jarboe L., Landau S., Williams E. and 
Wolfe M., Proc Nati Acad Sd USA 90: 1992-1996 (1993). 

15 

Expression of mRNA for the GIP receptor has been reported in the areas of the brain, 
mcluding hippocampus and olfiwstory bulb (Usdm T., Mezey E., Button D., 
Brownstein M. and Bonner T., Endocrinonogy 133: 2861-2870 (1993); Kaplan A and 
Vigna S.. Peptides 15: 297-302 (1994)). 



Summary of the invention 



* : .The invention relates to a conqwund, gastric inhibitory pqptide (GIP), for the use as a 
I 25 medicament. It furthOT relates to the use of tins compound for the preparation of a 
medicament for the treatment, mcludmg veterinary treatment of livestock, of 
conditions tiiat are characterized by a patiiological loss of cells, such as Parldnsou's 
- disease, Alzhenner's disease. Stroke, Multiple Sclerosis, stroke, asphyxia or hypoxia, 

■ ] heart feilure, heart inferction, diabetes, arflirosis or arthritis, aikin disease and bum 

.y.'\ 30 injuries, liver diseases or fiulure, muscle diseases or damages, pancreatic dys&nction, 
i inflammatory bowel disease. Alsoinchidedmtiiegroiq) of diseases are diseases 




caused by prions, such as Creutzfeld-Jacob*8 disease, scr^ie and bovine spongiform 
encefalitts (BSE). 

It is envisaged that an antagonist agamst a compound according to the invention may 
5 be used as an inhibitor of cell prolifnation. 

A different condition shown to be susceptible to treatment by compounds according to 
fte invention is obesily. 

10 Detailed description 

The 42 ammo acid gastric inhibitory peptide (GIP) has, apart from its principal 
insulinotrophic effect on pancreas, been reported to have an influence on other 
systems. It mfluences, among others, properties of hepatic venous flow have effects on 

15 arteries, enhances collagen synthesis in osteoblast-like cells and increases fatty acid 
synthesb m adipose tissue (Kogire M., Inoue K., Sumi S., Doi R., Yun M., Kaji H. and 
Tobe T., Dig Dis Sd 37: 1666-1670 (1992); Bollag R., Zboas Q.. Philips P., Min L., 
Zhong L., Cameron R., MuUoy A., Rasmussen H., Qin F., Dmg K. and bales C, 
Endocrinology 141: 1228-1235 (2000); Hauner H., Glatting G.. Kaminska D. and 

20 Pfeiffer E., Am Nutr Metab 32: 282-288 (1988)). 

The inventors have shown that GIF is expressed m the mammalian brain. They have 
further shown that GIF can cause stem cells, progenitor-cells and other cells, 
especially cells derived ftom the central nervous system wifli the potential to generate 
25 differentiated cells, such as neurons, astrocytes and/or oligodendrocytes, to proliferate. 
This suggests that GIF may be of use as a medicament or used in the preparation of a 
medicament to be used in the treatment of diseases or disorders that are characterized 
by an abnormal loss of cells. This inchides diseases, conditions and/or damages to the 
central nervous system (CNS) or peripheral nervous system (PNS) that may be caused 
: 30 by trauma, asphyxia, toxins, hypoxia, ischenria,mfections or degenerative or 

metabolic insults resulting m neurological and cognitive deficits. Examples of such 



diseases aie Parkinson's disease, Alzheimer's disease, stroke, multiple sclerosis, 
asphyxia or hypoxia, heart fidlure, heart infarction, diabetes, artrosis or arthritis, skm 
disease and bum h^juries, Uver diseases or failure, muscle diseases or damages, cancer, 
pancreatic dysfunction, inflammatory bowel disease. Also inchided in flw group of 
5 diseases are diseases caused by prions, swsh as Creutzfeld-Jacob's disease, scrapie and 
bovine ^ongifisrm encefalitis (BSE). 

In one aspect of the invention, a compound chosen ftom the group comprising; a 
polypeptide according to SEQ ID NO 1, fragments, oligomers of fragments, ot 

10 analogues thereof, such as a compound with at least 80% similarity, preferably at least 
90% similarity, more preferably at least 95%, further more preferably at least 96%, 
even more preferably at least 97%, or most preferably at least 98% sunilarity to the 
polypeptide shown in SEQ ID NO 1, more preferably at least 80% identity, preferably 
at least 90% identity, more preferably at least 95%, further more preferably at least 

15 96%, even more preferably at least 97%, or most preferably at least 98%, identity to 
the polypq>tide shown in SEQ ID NO 1 , or oligomers of the above mentioned 
compounds, for medical use. 

Alternatively, a compound accorduig to the above is provided for the use in the 
20 preparation of a medicament for treating and/or preventing diseases characterized by a 
pathological loss of cells or loss of control of proliferation of cells. Such diseases may 
be chosen from the group comprising; Parkinson's disease, Aliiheimer's disease, stroke, 
multiple sclerosis, asphyxia or hypoxia, heart failure, heart infarction, diabetes, 
arflirosis or arlhritis, skin disease and bum injuries, liver diseases or failure, muscle 
25 diseases or damages, cancer, pancreatic dysfunction, mflammatory bowel disease. 
Also included in the groiqp of diseases are diseases caused by prions, such as 
Creulzfeld-Jacob's disease, scrapie and bovine spongiform encefelitis (BSE). Other 
diseases or conditions that are susceptible for therapy by these conqjounds are those 
that are characterized by an abnormally increased body wdght, e.g. obesity. 



As is &e case with many polypeptides, a specific part of the peptide may be 
lesponsible for Iho activity. Consequently, ftagments of Ihe peptide are also helieved 
to be witiiia the scope of the invention. Furthetmoie, dimers, trimers, tetramos, 
pentamecs or other oligomers of tiiese fragments are within the scope of flie invention. 

5 Additionally, oligomecs of the whole gastric inhibitory pqitide ate within the scope of 
the invention. It is well within the capacity of a skilled person to detemune, with tiie 
help of the description horein, if an amdogue, fragment or oligomer thereof has GIP- 
lilce activity, or is an antagonist fliereof. Fragments of the peptide may be generated in 
several ways. A convenient way would be to obtain the fragments from a commetcial 

10 supplier, such as hmovagen, Lund, Sweden. 

A prefenced compound for medical use is the polypeptide shown in SEQ ID NO 1. 

AnothCT aspect of the present invention is the use of a compound according to the 
15 above, for tiie manufecture of a medicament to be used for therapeutic and/or 

prophylactic tieatn^t of a medical condition in a mammal, wherein said condition is 
characterized by a pathological loss of cells, preferably where tiie loss of cells occur in 
the central or poipheral nervous systeoL Mace piefembly, such diseases may be 
ch<»en from the gnn:^ conqnising; Paikinson's disease, Alzheimer's disease, stroke, 
20 multiple sclerosis, aq)hyxia or hypoxia, heart frulure, heart in&rction, diabetes, artrosis 
or arthritis, skin disease and bum mjuries, liver diseases or fruhue, nmsde diseases or 
damages, cancer, pancreatic dysfimction, inflammatory bowel disease. Also included 
in the group of diseases are diseases caused by prions, such as CreutzfeldrJacob*s 
disease, scr^ie and bovine spoi^iform ence&litis (BSE). 

25 

The inventors have shown lhat GIP has an effect on reducing weight gain. Therefor, hi 
one embodiment of the invention, use of a compound according to the invention is 
provided for the manufacture of a medicamoit to be used for tiie treatment of 
coiiditions that are characterized by an abn<»cmally mcreased body wdght, e.g. obesity. 




In a different aspect, an antagonist against the compounds according to the invention is 
provided, for medical use. Such an antagonist may be e.g. an antibody against GIP, or 
analogues thereof 

It is envisaged that an antagonist directed against GIP. such as an antibody, would 
have flie reverse effect, i.e. inhibition of cell proliferation. Consequently, in yet a 
different aspect , it is provided tiie use of an antagonist, (e.g. an antibody) against GIF 
for the preparation of a medicament to be used in the treatment of diseases or disorders 
characterized by an abnormal proliferation of cells. It is iiius envisaged that diseases 
that are characterized by an abnormal proliferation of cells may be treated by such 
antagonists. Such antagonists may be e.g. antibodies raised against GBP. Diseases 
amenable for treatment "by the compounds according to the invention can be 
exemplified by the group conopising the following; melanoma, non-small-cell hmg 
cancer, small-cell Ivtng cancer, lung cancer, hepatocarcinoma, retioblastoma, 
astrocytoma, gtidblastozna, leukemia, neuroblastoma, cancer in tiie gum, tongue, head, 
neck, breast, pancreas, prostate, kidney, liver, bone, thyroid, testicle, ovary, 
mesoflielia, cervix, gastrointestinal tract, lymphoma, brain, colon, sarcoma or bladder. 
The cancer may include a tumor conqnised of tumor cells. In other embodim^ts, Ae 
hyperproliferafive disease is rheumatoid arflnitis, inflammatory bowel disease, 
osteoarthritis, leiomyonaas, adenomas, lipomas. Hemagioomas, fibnunas, vascular 
occlusion, retenosis, atlxerosclerosis, pre-neoplastic lesions, (such as adenomatous 
hyperplasia and prostatic intraepithelial neoplasia), carcinoma in situ, oral hairy 
leukoplasia, benign prostatic hyperplasia, or psoriasis. Consequently, the invention 
provides flie use of a compound having an antagonistic effect on GIF-activity for tiie 
; manufecture of a medicament to be used in the treatment of conditions characterized 
by an abnormal prolil^raticm of cells. 

In a further aspect, it is provided the use of a compound having an antagonistic effect 
on GIP-activity for tiie manufacture of a medicanaenl to be used in tiie treatment of 
3 conditions diaracterized by abnormally low body weight in a mammal. 



Even though the conqKnmds according to the invention are suitable for treating any 
mammal, a preferred subject is ahnman. 



In a different aspect, it is provided the use of a confound according to the invention, 
5 (i.e. aconq)OundhavingGIP-^vity)forloweringthe1)odyweightofahiunianfor 

cosmetic purposes. 

In one aspect, the present invention provides the use of a compound having GIP 
activity for tiie manufacture of a medicament to be used for ther^jeutic and/or 
10 prophylactic treatment of a medical condition in a mammal, wherein said condition is 
characterized by a pathological loss of cells, comprising pa&ological degeneration, 
loss of ability and/or loss of control of regeneration ot a differentiated cell and/or 
tissue, an embryonic stem cell, an adult stem cell, a progenitor cell and/or a cell 
derived from a stem cell or progenitor cell. 

15 

One exanq>le of a degenerative insult to the CMS is Parkmson's disease. This disease 
often causes loss of specific populations of cells and is in particular associated wifli the 
specific loss of dopaminergic neurons in the Substantia nigra. Paddnson's disease is 
cliaracterized by reduced range and velodty of movements. In motoreuron disease, 
20 (for example, amyotrophic lateral sclerosis, ALS), a degeneration of the central 

p^ntunidal, the peripheral motor system or both is tiie reason fiar flie clinical pcture. 

Similarly, midtiple sclerosis is associated with loss of myelin and oligodendrocytes. 
AnothOT illustration of a degenerative disorder caused by selective loss of a specialized 
25 type of neurons is Alzheimer's disease, which is associated with loss of cholin^gic 
neurons. In Abdidmer's disease, cognitive hnpatrment is the cardinal clinical 
synq>tom. AdditionaUy, there are many other mstances in which CNS u^es or 
diseases can cause damage to, or loss of, oligodendrogBa, astroglia, or neuronal cells. 

30 TTie inventors diowfliat the confounds according to the present invention are 

ef^^tive for treatment of any pathological condition afEecting abnormal gam and/or 




loss of differentiated cells or tissues i.e. chondrocytes, cardiomyocytes, 
oligodendrogUa, astroglia, neuronal cells, different types of epiflieUum, endotheKum, 
skin, blood, Uver, kidney, bone, connective tissue, hmg tissue, exocrine gland tissue 
and/w endocrine giland tissue. 

The invention relates to a compound, gastric inhibitory peptide (GIP), for the use as a 
medicament It furOier relates to the use of Ais compound for the preparation of a 
medicament for the treatment, including veterinary treatment of livestock, of 
conditions that are characterized by a paflioloffical loss of cells, such as Parkinson's 
) disease (which affects dopaminergic neurones), Alzheimer's disease (affecting 
cholinergic neurones), Stroke (affecting neurones and glial cells), multiple sclerosis 
(affecting oligodendrocytes), stroke (affecting neurones and glial cells), asphyxia or 
hypoxia (affecting neurones and glial cells), heart feilxnre (affecting cardiomyocytes), 
heart nifarction (affecting cardiomyocytes), diabetes (affecting pancreatic beta cells), 
5 artrosis or arthritis (affecting chondrocytes), ddn disease and burn injuries (affecting 
dermis and epidennis), liver diseases or failure (affecting hepatocytes), muscle 
diseases or damages (affecting myocytes), cancar (affecting tissues affected by cancer) 
Pantaeatic dysfimction (affecting exooine or endocrine pancreatic cells). 
Inflammatory bowel disease (affecting intestinal cells). Also included m the group of 
:0 diseases are diseases caused by prions, such as Creutzfeld-Jacob, scrapie and bovine 
spongiform encefalitis. 

Administration 

15 For medical iise, tiie amount required of a con:q)ound according to flie invention to 
achieve a therapeutic effect will vary according to the particular compound 
administoed, tiie route of administration, the animal under treatment, and Ihe 
particular disorder or disease concerned. A suitable systemic dose of a confound 
according to tiie invention for an animal suffering from, or likely to suffer from, any 

30 condition as described herein is typically in flie range of about 0.1 to about 100 mg per 
kUogram of body weight, preferably from about 1 to about 10 mg/kg of animal body 



wei^ It is understood flwt the ordmarily skilled physician or veterinarian wiU readily 
be able to determine and prescribe the amount of the compound effective for the 
desired prophylactic or dierapeutic treatment 

5 In so proceeding, flie physician or veterinarianmay employ an intravenous bolus 
followed by an mtravenous mfesion and repeated administrations, as considered 
appropriate. In the methods of the present invention, ttie conq)ounds may be 
administered, for example, orally, parenterally, by inhalation spray, topically, rectally, 
nasally, buccally, sublmgually, vagmally, mtraventricularly, or via an inq>lanted 

10 reservok in dosage formulations containing conventional non-toxic pharmaceutically- 
acceptable carriers, adjuvants and vehicles. 

Parenteral inchides, but is not limited to, tiie following examples of administration: 
intravenous, subcutaneous, intramuscular, mtraspmal, intraosseous, intraperitoneal, 
1 5 intratiiecal, intraventricular, intrastemal or intracranial injection, and infusion 

techniques, such as by subdural pump. Invasive techniques are preferred, particularly 
direct administration to damaged neuronal tissue. While it is possible for the 
conqiound of formula I to be administered alone, it is preferable to provide it as a part 
of apliaim»:eutical formulation. 

20 

To be effective therapeutically as central nervous system targets, flie compounds used 
in tiie methods of the present invention should readily penetrate the blood-brain barrier 
when peripherally administered. Compounds which cannot penetrate the blood-bram 
barrier, however, can still be effectively administered by an intraventricular route. 

25 

The conqwunds used m tiie methods of tiie present mvention may be administered by a 
sin^e dose or by multiple discrete &»scs. 

For the metiiods of tiie present invention, any effective administration regimen 
30 regulating the timmg and sequence of doses maybe used. Doses of tiw compounds 
preferably include pharmaceutical dosage units comprismg an efficacious quantity of 



active conqKnind. By an e£Gcacious quantity is meant a quantity sufficient to inhibit 
induce proliferation of cells and/or derive the desired beneficial effects therefixnn 
throu^ administration of one or more of Ihe pharmaceutical dosage units. In a 
particularly preferred enAodiment, tiie dose is sufficient to prevent or reduce the 
5 effects of neuFodegenetative diseases. 

An exettplary daily dosage unit for a vertebrate host comprises an amount of from 
about 0.001 mg/kg to about 50 mg/kg. Typically, dosage levels on the order of about 
0.1 mg to about 10,000 mg of the active ingredient compound are useful in the 
10 treatment of tiie above conditions, with preferred levels being about 0.1 mg to about 
1,000 mg. The qiecific dose level for any particular patient will vary depending upon a 
variety effectors, including the activity of the specific con5)Ound employed; the age, 
body weight, general health, sex, and diet of the patient flie time of administration; the 
rate of excretion; any combination of tiie compound wifli oth« drugs; tiie severity of 
15 tiie particular disease bemg treated and the form and route of administration. 

Typically, in vitro dosage-effect results provide usefiil guidance mi the proper doses 
for patient admmistcation. Studies in animal models can also be helpfiil. The 
consid^tions for determudng the proper dose levels are well-known m the art 

20 In methods of treating nervous insult (particularly acute ischemic stroke and global 
ischemia caused by drowning or head trauma), flie compounds of the invention can be 
co-administered witii one or more oflier therapeutic agents, preferably agents which 
can reduce the risk of stroke (such as aspirin) and, more preferably, agents which can 
reduce the risk of a second ischemic event (such as ticlopidine). 

25 

To kill cells, inhibit cell growfli, inhibit metostaas, decrease tumor or tissue size and 
oflierwise reverse or reduce flie malignant phenotype of tnmor cells, usmg (he methods 
and compositions of tiie present invention, one would generally contect a 
hyperproliferative cell wifli the tiiBrJ5)eiutic expression construct. The routes of 
30 adnrinistration will vary, naturally, wifli tiie location and nature of tiie lesion, and 
include, e.g. intradermal, transdermal, parenteral, intravenous, intramuscular. 



itranasal, stibcutaneous, percutaneous, intratracheal, intraperitoneal, intratuxnoial, 
erfiuton, lavage, direct iiyection, and oral administration and formulation. 

alratumoral injection, or injection into flie tumor vasculalnre is spedfically 
ontenplated for discrete, solid, accessible tumors. Local, regional or systoaoic 
dministration abo be appropriate. For tumors of >4 cm, the vohnne to be 
idministered will be about 4-10 ml (preferably 10 ml), while fiw tumors of <4 cna, a 
volume of about 1-3 ml will be used (preferably 3 ml). Multiple injections delivered as 
lingle dose comprise about 0.1 to about 0.5 ml volumes. The compound according to 
he invention may advantageously be contacted by administeriog multiple injections to 
he tumor, spaced at approximately 1-cm intervals. 

[n flie case of su^cal intrarventi(ni, the present invmtion may be used preopexatively , 
to render an moperable tumor subject to resection. Alternatively, the present invention, 
may be used at Ihe time of surgery, and/or thereafier, to treat residual or metastatic 
disease. The p(»fUsi<»i may be ccmtinued post-resection, for example, by leaving a 
caflieter inq)lanted at the site of Ae surgery. Periodic post-surgical treatment is also 
envisioned. 

Continuous administration also maybe applied where appropriate, for example, where 
a tumor is excised and the tumor bed is treated to eliminate residual, microscopic 
disease. Delivery via ^nringe or catherization is preferred. Such continuous perfusion 
may take place for a period from about 1-2 hours, to about 2-6 hours, to about 6-12 
hours, to about 12-24 hours, to about 1-2 days, to about 1-2 wk or longer following ttte 
initiation of treatment Goierally, the ctase of the Iherapeutic composition via 
continuous perfiision will be equivalent to diat given by a single or multiple iiy ections, 
adjusted over a period of time durmg which the perfusion occurs, tt is further 
contemplated that limb perfhsion may be used to adnunuter therapeutic ccMnpositions 
of fee i«esent invention, particularly in the treatment of melanonoas and sarcomas. 



Treatment regimrais may v«y as well, and often depend on tumor type, tumor 
location, disease progression, and healfli and age of &e patient. Obviously, certain 
types of tnmor will lequiie more aggressive treatment, while at the same time, certain 
patients cannot tolerate more taxing protocols. The clinician will he hest suited to 
5 make such decirions based on the known efficacy and toxicity (if 9ny) of the 
tSiersqpeulic fomnilatioos. 

In certain embodiments, tide tumor being treated may not, at least initially, be 
resectable. Treatments with therapeutic viral constmcts may increase the resectaWlity 
10 of the tumor due to shrinkage at the margins or by elimination of certain particularly 
mvasive portions. FoUowmg treatments, resection may be possible. Ad<iitional 
treatments subsequent to resection will serve to eliminate microscopic residual disease 
at the tumor site. 

15 A typical course of treatment, for a primary tumor or apost-exdsicm tixmor bed, will 
involve multiple doses. Typical primary tumor tieatmoit involves a 6-<iose application 
over a two-week period. The two-wedc regnnea may be repeated one, two, Ibree, four, 
five, six or more times. During a course of treatment, the need to complete tixe planned 
dosings may be le-evaluated. 

20 

The treatments may include various "unit doses.'* Unit dose is defined as containing a 
predetermined-quantity of the tiiCTapeutic composition. The quantity to be 
administered, and the particular route and formulation, are within tiie skill of those in 
the clinical arts. A unit dose need not be administered as a single injection but may 
25 comprise continuous infusion over a set period of time. Unit dose of th.e present 
invention may convoiiently be described in tenns of mg/kg bocfy weight. 

Few treating diseases such as psoriasis, the conqpound according to the invention is 
preferably administa%d as a lotion, cream, or any otiier composition suitable for 
30 administering a medicameait oa skin. 




The composilions may be fomnilated according to comreational pharmaceutical 
practice, see, e.g., "Remington: The science and practice of pharmacy" 20* ed. Mack 
Publishmg, Easton PA, 2000 KBN 0-912734-04-3 and "Encyclopedia of 
Pharmaceutical Technology", edited by Swaibrick, J. & J. C. Boylan, Marcel Deldcer, 
5 Inc., New York, 1988 ISBN 0-8247-2800-9. 

The choice of pharmaceutically acceptable recipients in a composition for use 
accoixiing to the invention and the optimum concentration thereof cannot generally be 
predicted and must be determined on the basis of an experimental determination 
10 tiiereof. Also whether a pharmaceutically acceptable excipient is suitable for use in a 
pharmaceutical composition is generally dependrat .on which kind of dosage form is 
chosen. However, a pexson skOled in die art of jdiarmaceutical formulation can find 
guidance in e.g., "Remington: The science and practice of pharmacy" 20* ed. Mack 
Publidimg, Easton PA. 2000 ISBN 0-912734-04-3. 
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Definitions 

It is to be understood tiiat the terminology used herein is for tiie purpose of describing 
20 particular embodiments and aspects of die invnticm only, and is not intended to limit 
the scope of the invention. 

lliroughout this specification and tiie clahns, tiie words "comprises" and "conqpiismg" 
are used m a non-exclusive seise. 

25 

It should be noted fliat, as used herein and in die appended claims, the singular forms 
"a", "an" and •'die" include plural refraconce unless the context dearly dictates 
otherwise. 



Unless defined otherwise, all technical and scientific tenns used herein have the same 
meaniwgg as commonly understood by (me of ordinary skill in the art to which this 
invention belongs. 

5 As defined heteni, Ha terms "GIF" or "gastric inhibitory peptide" are meantto refer to 
die polypeptide shown in SEQ ID NO 1. 

As defined herein, flie terms "GIP-activity*' or *KjIP-Uke activity** relate to flie activity 
of GBP which induces cell-proliferation, and/or tiie activity which reduces weight gain. 
10 An antagonist against the GIF-activity would consequentiy reduce the cell- 
proliferatiag activity and/or increase weight gain. 

The term "antagonistic" effect as defined h^in, is meant that the effect is to counter 
the proliferative effect of GEP on cells, or alternatively, to counter the weight reducing 
1 S effect of GIF, (i.e. indudng wdg^t gain). 

As defined hoein, Ihe terms "siinilanty" w "sinular substitutions** noean 
chemically similar amino acids replace each otiier. For exanxple, tiie basic residues Lys 
20 and Arg are considered ciiemically similar and often replace each othor, as do die 

acidic residues Asp and GIu, the hydroxyl residues Ser and Thr, the aromatic residues 
Tyr, Phe and Trp, and the non-polar residues Ala, Val, lie, Leu and Met. Similarity is 
measured by dividing the number of sunilar residues by the total number of residues 
and multiplying tiie product by 100 to achieve a pax^oitage. 

25 

By "identity" is meant a property of sequences that measures their similarity or 
relationship. Identity is measured by dividing the number of identical residues by the 
total number of residues and multiplying the |«oduct by 100 to achieve a percentage. 
Urns, two copies of exactiy die same sequence have 100% identity, but sequences that 
30 are less highly conserved and have deletions, additions, or replacements may have a 
lower degree of identity. Those skilled m the art will recognize that several conqmter 



_ .^^^^^ — - - - 

programs, such as those that employ algorithms such as BLAST (Basic Local 
AUgimient Search Tool, Altschul et al. (1993) J. Mol. Biol. 215:403-410) aie available 
for detmnining sequence identiQr. 

5 As defined herein, Ihe term "analogue", in the context of the GIP polypeptide, is meant 
a polypeptide in which one or more amino acids are replaced by a differeart, xkatural or 
artificial, amiao add. Also mchided are variants of GIP in 'which deletions, 
substitutions, additions or repeats of one or more amino adds have been introduced. 
Furthermore, fragments of the peptide, or oligomers of ihese fragments ate included. 

10 

The term '"neuroprotective" refers to Ihe effect of reducing, arresting or amelioTatmg 
nervous insult, and protecting, resusdtating, or reviving nervous tissue that Ims 
suffered n^ous insult 

15 As defined herein, the term *'pafliological degeneration" refers to a loss of ability 
and/or loss of control of regeneration oft a differentiated cell and/or tissue, m 
enibryomc stem cett, an adult stem cell, a pro^mtorceU and/or a ceU derived fixmia 

stem cell or progenitor cell. 

20 The term '"ischemia" refers to localized tissue anemia due to obstniction of tiie inflow 
of arterial blood. Global ischemia occurs when blood flow to the entire birain ceases 
for a period of time. Global ischemia may result from cardiac arrest Focal iscliemia 
occurs when a portion of the brain is deprived of its normal blood siq»ply- Focal 
ischemia may result from thromboembolytic occlusion of a cerebral vessel, traumatic 

25 head injury, edema or brain tumor. Even if transient, both global and focal iscliemia 
can cause widespread neuronal damage. Although nerve tissue damage occurs over 
hoxns or even days following the onset of ischemia, some permanent neirve tissue 
damage may develop in the mitial minutes following the cessation of blood flow to tiie 
brain. 

30 



m "neurodegenerative diseases" includes Alzheimer's disease, Parkinson's 
and diseases that result ftom ischemia and reperfusion injury and includes 
ixicity, such as seen in vascular stroke and global and focal ischemia, as well as 

* 

ischraiia. 

m **ttervous insulf refers to any damage to nervous tissue and any disabflity or 

esulting therefrom. The cause of nervous insult may be metabolic, toxic, 

Dxic, iatrogenic, thermal or chemical, and includes without limitatioii, ischemia, 

ia, cerebrovascular accident, trauma, surgery, pressure, mass effect, 

orrhage, radiation, vasospasm, neurodegenerative disease, infection, Parkinson's 

5, amyotrophic lateral sclerosis (ALS), myelmation/demyelination process, 

sy, cognitive disorder, glutamate abnormality and secondary effects thereof. 

tm "^preventing neuiodegeneration" includes the ability to prevent 
degeneration in patients diagnosed witii a neurodegenerative disease or who are 
: of developing a neurodegenerative disease. The term also encompasses 
trdng further neurodegeneration in patients who are abeady suffering from or 
symptoms of a neurodegenerative disease. 

fined herein, the terms **trcating", ••treal?' or *Hreatment^ uiclude preventative 
prophylactic) and palliative treatment 

erms 'Keating'*, **treaf*, or •Hreatmenf refer to: 
preventing a disease, disorder or condition from occurring in an animal that 
may be predisposed to the disease, disorder and/or condition, but has not yet 
been diagnosed as havmg it; 

inhibiting the disease, disorder or condition, ie., arresting its development; and 
relieving the disease, disorder or condition, i.e., causing regression of the 
disease, disorder and/or condition. 



Bned heran, the tenn "abnormal prolifeiation'* is meant that cells are 
stating fester ftan usual. Abnonnal proliferation may result in cancer or tumors, 
er diseases such as psoriasis or acne. These diseases are well known and. a 
It suffermg fixMn any of these diseases can be jnop^ly diagnosed by a pexsoai 
din the art 

sfined herein, the term **theK5)eutic tteatmenf* m the context of conditions such as 
ty or feeding disorders, is used -where the patient is diagnosed with obesity or 
sda. 

sfined herein, the term "obesity" is defined as the condition m wMcli a patient has 
iy mass mdex (BMI, calculated as weight (in kg)/Oength (m m))^ (kg/m^))above 
normally diagnosed as being obese. 

efined heiem, the tenn "cosmetic purpose" is used when GBP or an analogue 
»f is used for treating a patient with a BMI below 30. 

term "pathological loss and/or gam of cells" is in die present context used to 
ribe the common technical feature of a wide variety^ of medical conditioxis and 
rdeis. The described conditions and disorders are hereby characterized 1>y 
laying pathological degeneration of, loss of abiUty of regeneration of and/or loss 
ontrol of regeneration of a differentiated cell and/or tissue, an embiyonic stem cell, 
dult stem cell, a progenitor cell and/or a cell d^ved fi»m a stem cell or progenitor 

• 

example, a patient with a BMI below 16 is considered to be anorexic or grossly 
iorweight and may be treated with an antagonist of GIP with the puipose of 
acing weight gain. 

used herem the term "mammal" is meant to refer to any mammal, indudins, for 
tnple, primates such as humans mimoalksys. £xanq>l^ of other manux&als 



comprised herein ate rabbits, dogs, cats, and livestock such as catde, goats, sheep 
horses. 



Fignrel^ends 

In ibs examples below, reference is made to the s^jpended drawings on which: 
Figure 1 

This figure iltastrates the efiBect of different doses of GIP on cells, measured as DNA 
content in adult derived hqipocampal stem cell cuhuies after incubation with diflferent 
concentrations of GIP compared with untreated control cultures and cultures treated 
with 20ng^ml of bFGF. (* P < 0.O5). 

Figure 2 

The proliferative effects of GIF on progenitor cells in the adult dentate gyrus is 
illustrated. The number of BrdU immunoreactive cells were counted after 
intracerebroventricular infiision of GIF compared with vehicle treated controls. (* P < 
0.05). The density of BrdU-positive cells (cells per cubic millimeter of sanq>le 
volume) hi the granule cell layer was determined stereologically. GIF-treated animals 
(n =« 5) ejchibited 86% more BrdU-immunoreactive cells than animals treated with PBS 
(0.1 M; n = 6). Values are means ± SBM (each experhnent in the cell cultures 
represents the mean of four different culture wells). * P < 0.05; ** P< 0.01; *•* P < 
0.001 (one-way ANOVA followed by Visbec^spost hoc). 



Figure 3 

The effect of GIP on weight gain in rats. 



) Examples 



The tecbniqaes and reagents used in die examples described below are well known to a 
person skilled in the art Polynucleotides are written in 5' to 3' direction. Reagents are 
commenaally available. The animal experiments can be justified on the basis that 
potential suffering of dw animals is outwdghed by die potential benefit achieved in 
5 treating die above mentioned disabling diseases. Experimental protocols were 
approved by the Animal Ethics Committee of Gdtebcrg Untversity 

Animals. All animals were supplied by MSllegaard Breedmg Center, Ejby, Denmaric 
Animals were maintained under standard conditions of temperature (24-26 "C) and 
10 humidity (50-60%) and had access to water and standard chow ad libitum. 

Examples 
Example 1 

15 Proliferation measured as DNA content in adult derived hippocampal stem cell 
cultures. 

Quantification of DNA content m adult derived stem cells. The quantification of DNA 
content was performed accordmg to manufectuTCT's instinction (Molecular Probes, 

20 OR) using the Cyquant DNA assay. Adult d^ed hippocampal stem cells were 
cultured at 0.2 x 104 cells/cm^ in 24-well plates coated with polyomidune and 
fliereafter lammin. The cells were cultured in N2 medium plus bFGF (basic fibroblast 
growth factor which is a well known inducer of stem cell proliferation) for two days, 
■followed by N2 wifliout bFGF for two days. Cells were cultured witiiout FGF-2 as a 

25 negative control and given a basal level of 100 %. Thereafter the cells were incubated 
in N2 medium witiiout bFGF wifli GIP-peptide for 48 h, washed once m PBS and 
stored in -80 C fteezer. Cells were thawed and resuspended m lysis buffer containjng 
EDTA (1 mM), and DNAse-ftee RNAse (Sigma) was tiien added to a final 
concentration of 1 ng/ml for 1 h at room temperature. Cyquant dye was added for 5 

30 min at room temperature and DNA concentration measured by fluorescence 

spectroscopy at 480 nm excitation and 520 nm emission wavelengtiis using a Tecan 



Goiobios nuooplate leader. DNA content is calculated as a percentage of content 
obtained firom cells grown wittiottt FGF-2. DNA content in cultured adult hippocampal 
pn^enitor cells was measured following incubation wi& differrat concentrations of 
GIF (n » 8). GIF incrrases piolifecatimi in a dose-dependent manner and has Ibe 

5 greatest effect at a concentration of 1 nM. Results are shown in fig. 1. Statistical 
analysis between contrd and each group were using Student's t-test. The results are 
shown in figure 1 . It is evident ibat cells treated with GIF show an increase in 
proliferation. DNA content was measured in cultured adult hippocanqial progenitor 
cells following incubation with difGerent concentrations of GIF for 48 h. The diagram 

1 0 shows that GIP increased proliferation in a dose-dependent manner with the greatest 
effect at a concentration of 1 nM GIF. 

Example 2 

1 5 Proliferative effects of GIP on progenitor cells in the adult dentate gyrus. 

Adult male Sprague-Dawley rats (wdghing 260--280 g) were anaesthetized wi& 
isofiinane and the animals were intubated and mechanically ventilated with 3 % 
isofiurane in an O^/NsO mix. Rats woe placed in a stereotaxic frame and the skull 

20 exposed. An iniusitmcaiunda connected to an osmotic pump (Alzet brain infusion 

n and Alzet 2001 osmotic pump, Alza Scientific Froducts, Falo Alto, CA) was placed 
in flie ventricle (0.3 mm posterior tcom Bregma along the midline, 5 mm below skull 
surface) and secured witfi dental cement The pump was placed in a subcutaneous 
pocket in the mid-scapular region, the wound closed and the rat allowed to recover. 

25 Each rat was mfused (1 iil/hr) for 5 days with eilher GIF (1.92 nmol/day) dissolved in 
0.1 M PBS (n = 5) or 0.1 M PBS only (n = 6). All animals received a single daily 
intraperitoneal injection of Bromodeoxyuridme (BrdU; SO mg/kg of body weight; 
Boehringer Mannhehx^ Scandinavia AB, Bronuna, Sweden). On tbs sixth day the 
animals were anaestibetised briefly with isoflurane and decapitated. The brain was 

30 removedandpostfixed AU brains thiougMit the study were sectioned coronary (40 
^m) throng the entire hippocanqpus on a fieezmg microtome. Staining was performed 




on ftee-floating 40 fun sections pretreated with 0.6% H2O2 in tris-bufifered saline for 
30 min to block endogenous peroxidase activity. To ensure detection of BrdU-labeled 
nuclei, we denatured the DNA before incubation with mouse anti-BrdU antibody 
(1:400, Boeringer Mannheim). DNA denaturation was performed in the following 
5 manner Tissue was incubated in 50% fbrmamide and 2 x SSC (1 x SSC, 0.3 M NaO 
and 0.03 M sodium citrate) for 2 hr at 65 *C, rinsed for 15 ndn in 2 x SSC. incubated 
again for 30 min in 2 M HCl at 37 "C followed by an additional 10 min rinse in 0.1 M 
boric acid at pH 8.5. The tissue was then rinsed several times in TBS, followed by 
incubation in TBS-TS (0.25% Triton-X and 3% normal donkey serum in TBS) for 30 
10 min and then witii primary antibody in TBS-TS overnight at 4 *C. The next day, tissue 
sections were incubated fiar 2 hrwhhbiotinylated horse anti-mouse IgG (1:169) 
secondary antibodies (Vector Laboratories, Buriingame, CA) and rinsed in TBS. 
Avidin-biotin-praoxidase cQnq>lex was ^Ued for 1 hr before 8 min peroxidase 
detection (using 0.25 mg^ diammobenzidme, 0.01% H2Q2 and 0.04% NiCl). For 
1 5 each animal, the total number of BrdU-positive cells in the granule cell layer, 
including die subgranular layw, and tiieir corresponding sample volume were 
determined in 12 immunoperoxidase-stamed, 40-|im-thick coronal sections taken 240 
Jim apart. Cells were disregarded that were sharp in focus in the iq»permost focal plane 
(optical dissector principle). All slides were coded before analysis. The code was not 
20 broken until the analysis was completed. The cross sectional areas were obtained using 
a CCD camCTa linked to a digital unaging system (Nikon, Sweden). Results are 
expressed as BrdU-positive cells per sample volume. All values are expressed as the 
means ± SEM. Comparisons between groups were made using one-way ANOVA 
followed by a Rdier*s post hoc, when appropriate timmghout the stu<fy. Ap-value < 
25 0.05 was considered statistically significant As can be seen m figure 2, animals treated 
with OIP show an increase in cell proliferation. 



30 



Example 3 

Demonstration of GIPrs effect on wdght gadn. 



Rats (male Spcague-Dawley) were given «Aer GIF (6 rats, 1.92 nmoVday) or 
phosphate buffered saline (PBS) as amtrol-solution (7 rats), intraventricularly in the 
brain by osmotic mim-pmnps. The rats were given substance daring five days, and 
then saoificed. 

The weight of each rat was recorded and tiie total weight gain during flie five days 
calculated. The rata normally show a wei^t gain of about Sg^day. The rats that were 
given PBS gained in average 28.5g during Ihe five days, while the rate lhat were given 
GIP only gained 17.9g, i.e. 63% of the weight gain seen in the PBS treated rats. The 
results are shown in figure 3, showing lower weight gain in GIP-treated rate. 



Clatms 



1. A coix9>oimdlmvmgGIP-«ctivity, chosen fiximihe 

S the polypeptide according to SEQ ID NO 1» oligomers thereof, ftagments, 
oligomers of fi:agments, or analogues thereof^ for medical use. 

2. A compound according to claim 1 in wluch the confound has 80% siM 
preferably 90% similarity, more preferably 95%, further more preferably 96%, 

10 even more preferably 97%, or most preferably 98% similarity to the polypeptide 
shown in SEQ ID NO 1 , for medical use. 

3. A compound according to claim 1 in which the compound has 80% identity, 
preferably 90% identity, mote preferably 95%, further more preferably 96%, even 

15 more preferably 97%, or most preferably 98%, identity to the polypeptide shown in 
SEQ ID NO 1, for medical use. 

4. A compound accoidii^ to claim 1 in which the coiiq;>ound is the polypeptide 
shown in SEQ ID NO 1, for medical use. 

20 

5. Use of a compound according to claim 1-4 for die manufacture of amedicament to 
be used for therapeutic and/or prophylactic treatment of a medical condition in a 
mammal, wherein said condition is characterized by a pathological loss of cells, 

25 6, Use according to claim 5, wherein the condition to be treated is located to the 
central or praipheral nervous system. 

7. Use according to claim 5, wherein tiie condition to be treated is caused by loss of 
cells. 

30 

8. Use according to claim 5, wherein the condition to be treated is obesity. 




9. An antagonist against GIF for medical use. 

10. An antagonist according to daim 9, in wHch the antagonist is an antibody raised 
S against CHP,f<»r medical use. 

11 . Use of an antagonist according to claim 9 or 1 0, for the preparation of a 
medicament to be used in the treatment of diseases or disorders characterized hy an 
abnormal proliferation of cells. 

10 

12. Use of an ants^onist against GIF for fee manufacture of a medicament to be used 
in the treatment of conditions characterized by abnormally low body weight in a 
mammal. 

15 13 , Use aocffT'tit'g in any of the above claims in which the patient is a hnmaa 

14. Use of a conq[>ound according to claims 1-4, fiir lowering the body weight of a 
human for cosmetic pinposes. 



20 15. A pharmaceutical composition comprising a ccmpODnd according any of claims 1- 
14, optionally togedier with phaimaceutically acceptable excipients and additives. 



Abstract 

The invention relates to a conqMund, gastric inhibitory peptide (GBP), for the use as a 
medicament. It furflier relates to the use of this compound for the preparation of a 
medicament for the treatment, inclucHng veterinary treatment of livestock, of 
conditiKMDS that are characterized by a padiological loss of cells, such as Paridnson's 
disease, Alzheimer's disease. Stroke, Multiple Sclerosis, stroke, asphyxia or hypoxia, 
heart failure, heart m&rction, diabetes, arthrosis or arOiritis, skm disease and bum 
injuries, liver diseases or failure, muscle diseases or damages, panoreatic dysfunction, 
inflammatory bowel disease. Also included in the group of diseases are diseases 
caused by prions, such as Creutzfeld-Jacob's disease, scrapie and bovine spongiform 
encefalitis ^SE). 
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